CONTROL ARRANGEMENT AND METHOD FOR COVMUNI CATI NG PAG NG MESSAGES I N A
W RELESS COMMUNI CATI ON SYSTEM RELATED APPLI CATI ONS [ 0001] The present
Pat ent Applo e@bjog0ec| ai ns priority to Provisional PatepbraRRls/Eaki0n
No. 60/983,631, filed Cctober 30, 2007, which is assigned to the
assignee hereof and filed by the inventdrs hereof and which is

i ncorporated by reference herein. FIELD 100021This disclosure rel ates
generally to wirel ess comunications, and nore particularly to
control of pm@mk@W@WﬁT%ﬁW%b%ﬁMr HRE
comuni cat i on - YSLATE VESSALESTX A SRS CORTAUNITATIPYTSTERES ©
communi cation content such as voice, data, and so on. These systens
may be nul ti pl e-access systens e i ng comuni cation

Wi %/h mul ti pl e users by shari ng@ﬁg%gbaéﬁa%ﬁéﬁg§§$em resources (e.g.,
bandwi dt h af®01y anTie prepennBeient Apdioodsclaimhs ticdty faiPiovislodaloees s
systens include code djVvisi ,tj ple ac S CgIVA systens, tine
diyvi sion muf*PPifaE0 @86@0&%%@%%?%5@’ g&@qﬂé‘ﬁ s %’PF"’\EP%C} LSRN e
acccss ( FDVAresHknt &Nl by RveRed hdRbMrgwalist is %g@e?a@d BYREEHRe haRH.
ort hogonal frequency division multiple access (OFDVA) systens.

[0004] Generally, a wireless nmultiple-access communication system can
si nul taneously support communi cation F8LDwltiple wirel ess terninals.
Each termn MMy | i S -

transni ssi oﬁig ngr)l theisfq%’rrC %?Qgrg%ggg%\?%%g@ fvl %@%.C%ﬁnﬁ';eﬁﬁdgggv:%r %ﬂdlq?%rf (or
downl i nk) r pdréedadyototchetrd @fimaging @twioresk kenknifatsom t he base stations to
the termnals, and the reverse link (or uplink) refers to the

comuni cation link fromthe termnals to the base stations. This
communi cation |ink may be establi sﬂmdmj;@lmﬁi ngl e-i ?I-\/Is:vg)gl e-out,

mul tiple-in-signal-out or a multiple-inmultiple-out _system
[0005] A M NEOLIGT e WiEiist s5ramitieetad YsteRTyrepyidely Aerlovsrie i yadous

nul tipl e (Ngbed SCBIMRNABLGNORATNE Qlch ARVl MASHISS bR NThefs Mé!\éﬂsmg%e'
formed by the NT transmit and NR receive antennas nmay be "deconposed
into Ns i ndepbipietreess Kasierat @Pa%Pﬁi’r\lpml‘émaP@Omn@ﬁﬁmedthlgulaslesm ba:
channel s, : .00 04N ‘ 1ch. of . i,ndependent anngel s
correspon d\é\ﬁﬁgﬁ%h@ia%rﬁ)% §ic¥%§so,gﬁ%ﬁl§&aé@?@ﬁﬁans ?%9? ép?“ﬁ%?'of gélpﬁﬁo
2009/ 058906&#GTLIUBRBPSE- 84B 4Pstems include code division multiple access (CDMA)

systems, time division multiple access (TDMA) systems, frequency division multiple

access (FDMA) systems, 3GPP Long Term Evolution (LTE) systcms, and orthogonal
frequency division multiple access (OFDMA) systems.

[0004] Generally, a wireless multiple-access communication system can
simultaneously support communication for multiple wircless terminals. Each terminal
communicates with one or more base stations via transmissions on the forward and
reverse links. The forward link (or downlink) refers to the communication link from the
base stations to the terminals, and the reverse link (or uplink) refers to the
communication link from the terminals to the base stations. This communication link
may be established via a single-in-single-out, multiple-in-signal-out or a multiple-in-
multiple-out (MIMO) system.

[0005] A MIMO system employs multiple (N7} transmit antennas and multiple (Ng)
receive antennas for data transmission. A MIMO channel formed by the N7 transmit and
Np receive antennas may be decomposed into Ny independent channels, which are also

referred to as spatial channels, where Ny < min{N,, N,}. Each of the Ny independent

channels corresponds to a dimension. The MIMO system can provide improved



2 perforniance (e.g., higher throughput and/or greater reliability)
if the additional dinensionalities created by the multiple transmt
and recei weoanbesaas are utilized. [0006] A M MO syst empggaRedok/Ss1842
time division duplex (TDD) and frequency division duplex (FDD
systens. In a TDD system the forward add reverse |link transm ssions
are on the sane frequency region so that the reciprocity principle
all ows the égrlf‘?rﬁ’é%l?eg(ﬁ-gofcf“&hﬁ’é&%ﬁgw&“‘F/Phg(re%f?rdﬁh@ﬂ“ﬂ@Fhetaﬁélti%ﬂ}er se

l'i nk channeljimeiBiofalfRablegRd b ﬁlc?ahlchiﬂﬁﬁlé mﬁﬁﬁémﬂ% ar{dQ‘c&::f\Fer Abdnnid ROFMAed,

beanf or m ng gain on the forwar en nultiple antennas are
avai | abl e af
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to effici ent’Iy and easiTy’control paging nformati on sent To User
term nal s. Ghnsmssidis aconphexing/frafuctdyesgionsvent thy sicipnmity tohiacibielallows ng

descri ption_provi des net hods and syst for addressipng these a

ot her needs® eﬁs?ﬂétlmeﬁ%ﬁ%% f“%‘m"%@ﬂ%&? rf‘@ﬁsﬁgﬁﬁg‘g‘ﬂfﬂeﬁﬁtﬁn‘%%s
di scl osure kg didsepdibfioleRirsy ShaiEt GoachforiiMOgsm bPhe TORAG Mtk WRGH Midtiple
paranmeters sent to termnals, and variations thereof [0009]1n one of

vari ous aspé%tﬁ%?aéﬁrete?féiIW%FMF@f' P@ithret hod for transnitting paging
messages i nygow elIﬁE&T&l@%’dFé SRILRMp UM ih oKt %%gibggysgs%&sbod

conprising: tine-hashing at | edst one user “equl prmen

particul ar &bt raamecn thpecqdde effvtantly asdigrisiln pentupe pagmgnigfeampiagi segt to user
occasion fo . Dagi Cl i e at ast ane .UE:
associ at i ngEeéﬁbI%gsi r%g%n%ggg&?%%%%rdﬁeggBga%g%r%gtgl}}%@be fiﬁﬁﬁ?‘ﬁmﬁ%ﬁﬁ}g{%%%l
downl i nk contavales ofetdeind dyReEkfor addleowiat thevg and othehgecROEEE nfodHeur ces
associated with a physical downlink shared channel (PDSCH); and
transnitti n§®*H™he PDSCH, a pagi ng message for the at |east one TIE
during the paging occasion. [0010]In another aspect of the

di scl osure, the nethod above is provided, wherein associating the
paging group ID with the PDCCH, furtdigyeqeri ses CRC masking the
PDCCH with the paging group ID. [0011]1n another aspect of the

di scl osure, [@%gdi fTihe ardsen disklosire i dirested tesyiststhsiagd prethwislted mahaginder

cor 19 GOSN, B0 B ERCT A BRI ot o (F)
[0012] I n anadi8l adpendt ofofaribimeasgécscdfabuidiesiodube aRhethsd fod eadsnfiitiag phying
the time ha%féissg esaig% éig?es%nqet%gétﬂ)%'system is provided, the method comprising:
time-hashing at least one user equipment (UE) to a particular subframe, the particular
subframe defining a paging occasion for a paging group associated with the at least one
UE; associating a paging group ID for the paging group with a physical downlink
control channel (PDCCH); allocating, in the PDCCH, resources associated with a
physical downlink shared channel (PDSCH); and transmitting, in the PDSCH, a paging
message for the at least one UE during the paging occasion.
[0010] In another aspect of the disclosure, the method above is provided, wherein
associating the paging group ID with the PDCCH, further comprises CRC masking the
PDCCH with the paging group 1D.
[0011] In another aspect of the disclosure, @ modification of the first method is
provided, further comprising transmitting on the PDCCH a paging indicator (PI)
associated with the paging group associated with the at least one UE.
[0012] In another aspect of the disclosure, the P1 is identified by the time hashing

and the CRC masking.
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di scl osure, a nethod according to the above is provided, further

conpri si ngyvd sANGFuéet i Ng on a separate PDCCH the pagi ngptﬂ@g@@g,@ﬁ64(zPl)
associated with the pagi ng group associated with the at | east one UE

[0014] I n anot her aspect of the disclosuBe, a nethod according to the
above is provided, wherein thc PDCCH is the sane as a conventi onal

PDOCH wi t h Ei913l c e bt #uoihes pspaclial the %ﬁﬂ-qsmj # petheil pepordng Rdbeiabave i a
speci al i zed &%@h@%ﬂﬁc@%&n}& méa{l)%ﬂthﬂ %b%fat@ﬁﬂ@éﬁ ¢4 ]gégh‘% indicator

di scl osure, an apparatus operable in SS conmuni ca systemis
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subframe de g a pagl ng occasion for a gro ass o ated
with the atplossisd, mlwmlsﬁm saanmwoahwmgo@ai PagiH)wih et pxdeptidror

t he pagi ng i cal l'i nk control channel (PDCCH);
means for abld g‘[“r“ IW%@ Vi 5t (s PAGEB TP AR wi t h &
physi cal g}g@hspk fhhé’zfo@;%rﬁﬁ)@&rlﬁhhe(d?@mm apd}paRARPeHBE if AR tting,

in the PDS a pagi ng nessage for the at |east one UE during the
pagi ng occa@crlblﬁumfﬁmeystqmes rHpydecathesppirap a@rmwnsnfm mepey fox Gprhpsdingg

means for t£ﬂt@%% éds&%qﬁ%tﬁeﬁ?%@%@ﬁ% tﬁsﬁ%{?ﬁ({‘u(l tlsibframe

associ ated w e paging gr ocl ate east one UE
[0017]In a_nd¢fhemg eamgmgocgismnﬁ'er @Ip@thg)gumeasswata:pwahatemleaﬂme tiEng to

t he above is I ras €1ci t rtaher corgé I preans for tr 11 qn
e ot o eSSt W bRking SBp D Pt EERAR: &bl MR bty

gr oup assocbtamedchmmél (PheCH; ﬂlﬁaasforan&caHEg 1{1&&1&1@@1&6@1@&1 atsgeed of
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exception opp8cteh gaogzﬁ% fnegaée%p@ﬂe ROIcES Bh@g%u%g ’fhe%a?xﬁg@b(ﬁglbﬁ ed

pagi ng grou&%D I n anot her aspect of di scT oSure

machi ne-rea figus OFpAINGY, rfgrtherw@mnmmmgans@rm@sma@@g oty ch,

when execut g Wh I

i ncluding: ti ne%a;g 1 1mg g&?at?p@g)tsﬁ%&r?%%&sr%ﬁhggg %ﬁ%%’?% %E?&?tgg%ﬁtk e

particul ar kagfonabiE, the particul ar subfrane defi ni ng a pagi ng

occasion fo ci d with the, at st . one HE; .
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downl i nk gopﬁolvﬁie ﬁxhaﬁnﬁinplﬁmg:@ldl)ms fsf ﬁﬁ@ﬁlﬁ%ﬁ@ﬂnh@q{aﬂ&:mthé @&agmgr ces
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T anem t£1 niReiclor (Flotopit W A HESEAI0OREH AU TGE FRASE: he UE

during the pRABNY OF &R Bspeb QA diftiA0R, ek dp;ﬁl%ﬂﬁgfa@gorchﬁ?to the above is

di scl osure, a machi nc-readabl e medi um accor ing to the above is

provi ded, f piovider, whsngn theiBRCGH &t the gamicons dopyenfipesd SRGGH wih em exdeption

PDCCH a of a terminating ID being replaced with a specialized paging group ID.

[6019] In another aspect of the disclosure, a machine-readable medium comprising
instructions is provided, which, when executed by a machine, cause the machine to
perform operations including: time-hashing at least one user equipment (UE) to a
particular subframe, the particular subframe defining a paging occasion for a paging
group associated with the at least one UE; associating a paging group ID for the paging
group with a physical downlink control channel (PDCCH); allocating, in the PDCCH,
resources associated with a physical downlink shared channel (PDSCH); and
transmitting, in the PDSCH, a paging message for the at least one UE during the paging
occasion.

[0020] In another aspect of the disclosure, a machine-readable medium according to

the above is provided, further comprising instructions for transmitting on the PDCCH a
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with the paging group associated with the at |east one UE. [0021]In

anot her a Ghao e di sclosure, the machi ne-readabl e ﬁq{
accordi ngs‘gg t ﬁ5§§;9E‘2ve is provided, further conprising in Slriﬂﬂgt ?18?125

for transmtting on a separate PDCCH t ha paging indicator (Pl)
associated wth the paging group associated wth the at | east one UE
[ 0022] | n angtgieg irdspte {PIpfssodiated iveth ttespagmg grdip avschitadevittethd ablesst one
medi um aboveU,ﬁJDs provi ded, wherein the PDCCH is the sanme as a
conventional”PDCCH with an exception of a termnating |ID being

replaced w {602d] spdaiapdtheraspqpad thgdigelosipe, i midar3bidabRiddnan aaspied
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channel (P ) Pocatl n In resources assocl a
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PDSCH th t E d h i
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0024] | t of th I th t b

brout e, S TRSE SeabbSorh SRR et B Tl
transnitti ngoRmubieid? ds Bﬁgicﬁa@ th@qu@@mrco&%}&m?%gg&éeééo@cl:oﬁﬁ%d}e& he

pagi ng group associated with the at | east one 5] I'n anot
aspect of t Hertimesbasbingrbleay Oﬁ@méaqlflmeltt(Hﬁbﬁmatnartwglapa@fwglen@@sages

In wrel ess GO, fahing ’&E%ﬁﬁ% Eglnél HcQYbAIRE BES@g% g@p@?%a&tgfgﬂ%ﬁ'tﬁ@at

gr oupi ng us&r equi pnent's g| ng grou
di fferent tilemstomedifnewsiating hp@gamgmup:IDﬁthgmg@rmp wittlouphysgalpagi ng

nessages as OCI ted rQu ated with
multiples UE bufrol et B AR A e A T it b siety
transm Sshpmuhai pilyblbﬂﬁﬁ)mnhﬁk ﬂgrddhﬁaﬁien@deQSEﬁd temkinREnA in thevi\)ﬁinlDSCH a
correspondl n tine i ns SSOCI W t a padl ng, group, ereln
the UEs of tp%%m%a}eﬁ%asﬁ % ep"’é aﬁ@ﬂ@%r%mm@wg%@mmam

based on a g%gmpt g@% Sesr@oistdrioidatd PDCCH transmtted to the UEs.
WO 2009/ 058906PCT/ US2 08/ 081642 5770026] I n anot her aspect of the

di scl osure, §ig methg 5t RE Bt tﬂ@%ﬁo frath P%gbﬁ

a paging i n ?ca P ass Ci I at ed lvd:tﬁ"qd su i)eta S%Qflhe sdh(?f\%ﬂr%ge%

t he common pjagprng:eg]r @ru[fnrth@ conﬁgured for transmitting on the PDCCH a paging indicator
(P1) associated with the paging group associated with the at least one UE.

[0025] In another aspect of the disclosure, a method for transmitting paging
messages in wireless communication system is provided, the method comprising:
grouping user equipments (UEs) in paging groups according to different time instances
with a particular DRX cycle; grouping paging messages associated a particular paging
group associated with multiples UEs into a single physical downlink shared channel
(PDSCH) transmission; and transmitting the single PDSCH during a corresponding time
instance associated with a paging group, wherein the UEs of the particular paging group
decodes the correct PDSCH based on a common paging group ID in a PDCCH
transmitted to the UEs.



[0027] I n anot her aspect of the disclosure, a nmethod above is
provi ded, further conprising transmtting on a separate PDCCH t he

pagi ng i ndi,§348Josdoll ) - [0028] I n anot her aspect of the q,icg}si}sg@%ﬁmza

nmet hod above I's provided, wherein the PDDCH is the sane

conventional PDDCH with an exception of 5a termnating |ID being
replaced with a specialized paging group |ID. BRI EF DESCRI PTI ON OF THE
DRAW NG [ 002812B] g. 11 anepiresmsceofitid disgibmra deesghad sbovespradduaiwheain on

system accordi .one,_enbodi nent . 0lFIL.G 2.is a bl gck I?%a ram
of & Communt Satra dPAReST B M R ichet BT RSt it SE R T
depi cts an exespinnypagingreeip IDRppi ng arlrangerreng_ fortdownl i nk

nel s according to one

Logi cal, Tr ort, and Physic cha [

enbodi ment ; 1{B652] R &%?th%&-gﬁch&éh‘f Fiiierras PO dgPosRpioidetderhend
PDSCH ar r ang&piiiSg frdhsitdRneh b Mpasttbbi@ts - thd Qa3]iRliGoSphs a flow

di agram depi ct1 ng an exenplary control arrangement to support
transm ssi o881 padn Aepthes ssnegief the distlelury « mrthadaberdis diavidst,; wherein the
[ 0034] FI G j : f i.aqgr .G i . . '

nesting ar r SADSED O 8B HRHLT bOORIAR R BN SR0B, |
a fl ow di agbsing dpbiced it aapeoitieeppaging gout bl  ar r angenent

BRIEF DESCRIPTION OF THE DRAWING
[0029] Fig. 1 depicts a multiple access wireless communication system according to
one embodiment;
[0030] FIG. 2 is a block diagram of a communication system according to one
embodiment;
[0031] FIG. 3 depicts an exemplary channel mapping arrangement for downlink
Logical, Transport, and Physical channels according to one embodiment;
[0032] FIGS. 4A-B are illustrations of sample PDCCH and PDSCH arrangements in
a downlink subframe.
[0033] FIG. 5 is a flow diagram depicting an exemplary control arrangement to
support transmission of paging messages according to one embodiment;
[0034]  FIG. 6is a flow diagram depicting an exemplary paging group nesting
arrangement according to one embodiment;
{0035] FIGS. 7TA-B is a flow diagram depicting an exemplary control arrangement
and sample PDCCH, respectively, in a downlink subframe to support transmission of
paging messages according to one embodiment;
[0036] FIGS. 8A-B is a flow diagram depicting another exemplary control
arrangement and sample PDDCH, respectively, to support transmission of paging
messages according to one embodiment; and
[0037] FIGS. 9A-B is a flow diagram depicting another exemplary control
arrangement and sample PDDCH, respectively, to support transmission of paging

messages according to one embodiment.



and sanpl e PDCCH, respectively, in a downlink subfrane to support
transm ssion of pagi ng nmessages accordi ng to one enbodi nent;

[ 0036] FI G]y8hfdsdoss @ f ! ow di agram depi cting anot her ews%ogmsmu
control arrangenment and sanple PDDCH, respectively, to support

transm ssi on of pagi ng nessages accordi g to one enbodi nent; and
[0037]FIGS. 9A-B is a flow diagram depi cti ng anot her exenpl ary
control arrangenent and sanpl e TROBAHED REPERIFTIVENy, to support

transm ssio pagi,ng nessages. according to,.one. e | ment ...\
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aspects of the techniques are described bel ow
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single carrier ation an equenc onaln equallzatlon
known t echnibgueerstSCPRME GagPsi mmﬁfJO(perdbmbahme:loaumeIES&emtanal I y the

sanme over aII eleliss) ex I LY @ ose O n St ens,, naI
has | ower pea an% oa nerllaag ’é‘@é ncfatio Pga?g%}‘ ngsgﬁp?g? etg?ﬂ{u gﬁt
si ngl e carr iradio ﬁchmm&giéﬁlndS@ﬁE@H@arbaﬁow awhc gt eBdr owlitﬁmbﬂtaiﬂaspccts of the
espeC|aIIy|ntheuI|nk [of0) eIo r PAPR great
benef i ts t heSHBIHPEDTE £F36pRd) Doy Oélt’*EF% Vf \W%?wahe%a@ﬁ
It is curre%gcyﬁaozyv@agwng assunption for upli nk rrul tiple access

schenme in 3GPP Long Term Evolution (LTE), or Evolved UTRA. WO
2009/ 058906 PEHNIS2 0%iB2lo 8arggpficquency division multiple access (SC-FDMA), which

utilizes single carrier modulation and frequency domain equalization, is a known
technique. SC-FDMA has similar performance and essentially the same overall
complexity as those of OFDMA systems. A SC-FDMA signal has lower peak-to-
average power ratio (PAPR) because of its inherent single carrier structure. SC-FDMA
has drawn great attention, especially in the uplink communications where lower PAPR
greatly benefits the mobile terminal in terms of transmit power efficiency. It is
currently a working assumption for uplink multiple access scheme in 3GPP Long Term
Evolution (LTE), or Evolved UTRA.



100411Referring to Fig. 1, a multiple access wireless conmuni cation
system according to onc enbodinment is illustrated. An access point
100 (AP), red to as e-NodeB or e-NB, include

ant enna gr‘?&%@gr&g’%gﬁrl ncl udi ng 104 and 106, anot her |nc?@“8560?)8§6§nd
110, and an additional including 112 ang 114. In Fig. 1, onIy two
antennas are shown for each antenna group, however, nore or fewer
ant ennas may0dé| ut ikefersy fodfig.clae mmatntle arassgrioigss camoessaticersystoml 116
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[ 0049] Each transmtter 222 receives and processes a respective synbol
streamto provide one or nore anal og signals, and further conditions
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traffic data for the data stream. The processing by RX data processor 260 is



[ 0056] I n an aspect, Transport Channels are classified into DL and UL.
DL Transport Channels conprises a Broadcast Channel (BCH), Downlink

Shar ed Da (DL- SDCH) and a Pagi ng Channel (P for
support 05@%@]’%@%#6 WO 2009/ 058906PCT/ US2008/ 081642 1 ggf&?oﬁsglﬁ)

cycle is indicated by the network to the UE), broadcasted over entire
cell and mapped to PHY resources which can be used for other
cont r oUt r af femoplehartmylts thaTbefddned bp i ZPd Y OGemesek 32 CamirX das peocRamdom

Access Chan RA .a Re st Channel (REQCH), a Uplink Shared
Dat a Channe??%%&ag%’frséﬁgmg‘lﬂ@arl ity of PHY channels. The PHY
channel s copsepe & pretesedr 200 pefiaticdll slcRbinkd wEibR pRedoging [R5y lohike DL
PHY channel s _conprise: Comon Pil ot Channel (CPI Synchroni zati on

Channel ( SCHISESRABROEINE 6T ST R ARmufatescsY Pf-’a}é@;)nﬁeaas&ﬁmpmm@ﬁanne|

( SDCCH)  Mil 1ia6aSha&OMAi] anShainelalle . Shared UL Assignnment Channel
(SUACH) Acknow edgenent Channel (ACKCH) DL Physical Shared Data

Channel ( DLIM8SBICH) The revebe dinkcoesiags mah gemprlise(MaR@eHypeRaf indermiatidi cat or

Channel (P g_gl)aréir%atq‘a L%ﬁfﬁ%ﬁ{on% @ﬂ(?/gr tﬁlE’ Iregépved data stream. The reverse link
message 18 then processed by a TX data processor 238, which also receives traffic data
for a number of data streams from a data source 236, modulated by a modulator 280,
conditioned by transmitters 254a through 254r, and transmitted back to transmitter
system 210.
[0054] At transmitter system 210, the modulated signals from receiver system 250
are received by antennas 224, conditioned by receivers 222, demodulated by a
demodulator 240, and processed by a RX data processor 242 to extract the reserve link
message transmitted by the receiver system 250. Processor 230 then determines which
pre-coding matrix to use for determining the beamforming weights then processes the
extracted message.
[0055] In an aspect, logical channels are classified into Control Channels and
Traffic Channels. Logical Control Channels comprises Broadcast Control Channel
(BCCH) which 1s DL channel for broadcasting system control information. Paging
Control Channel (PCCH) which is DL channel that transfers paging information.
Mutlticast Control Channel (MCCH) which is Point-to-multipoint DL channel used for
transmitting Multimedia Broadcast and Multicast Service (MBMS) scheduling and
control information for one or several MTCHs. Generally, after establishing RRC
connection this channel is only used by UEs that receive MBMS (Note: old
MCCH-+MSCH). Dedicated Control Channel (DCCH) is Point-to-point bi-directional
channel that transmits dedicated control information and used by UEs having an RRC
connection. In aspect, Logical Traffic Channels compries a Dedicated Traffic Channel
(DTCH) which 1s Point-to-point bi-directional channel, dedicated to one UE, for the
transfer of user information. Also, a Multicast Traffic Channel (MTCH) for Point-to-
multipoint DL channel for transmitting traffic data.
[0056] In an aspect, Transport Channels are classified into DI and UL. DL
Transport Channels comprises a Broadcast Channel (BCH), Downlink Shared Data
Channel (DL-SDCH) and a Paging Channel (PCH), the PCH for support of UE power



[ 0058] The UL PHY Channels conprise : Physical Random Access Channel
( PRACH) Channel Qual ity Indicator Channel (CQ CH) Acknow edgenent

Channel I%%@fnna Subset I ndi cator Channel (ASI %T,?%gdogm
Request Chann EQCH) UL Physical Shared Data Channe -
Br oadband Pi | ot Channel (BPICH) [0059]Im an aspect, a channel

structure is provided that preserves |ow PAR (at any given tine, the
channel is somig UROUsycdr is uniidatrdrilyyths pawedt to xheflﬂﬁ)qlbewmlyf)stqdrcwpmitee&nof

Sosundle CaLL SLARNEEU I LO0OTL Kot ! PUSBRES o SREr SEBM:
ANVDAcknow etigertaidpoe (hadiralsARPibGER dndomeneads dRagme ok A BEGHR Qadgast
Control Crappel | KeHE, QAU arc B hannel (UL-SDCH) and pluarlity of PHY
channels. The PHY channels comprise a set of DL channels and UL channels.
[0057] The DL PHY channels comprise:
Common Pilot Channel (CPICH)
Synchronization Channel (SCH)
Common Control Channel (CCCH)
Shared DL Control Channel (SDCCH)
Multicast Control Channel (MCCH)
Shared UL Assignment Channel (SUACH)
Acknowledgement Channel (ACKCH)
DL Physical Shared Data Channel (DL-PSDCH)
UL Power Control Channel (UPCCH)
Paging Indicator Channel (PICH)
Load Indicator Channe! (LICH)
[0058] The UL PHY Channels comprise :
Physical Random Access Channel (PRACH)
Channel Quality Indicator Channel (CQICH)
Acknowledgement Channel (ACKCH)
Antenna Subset Indicator Channel (ASICH)
Shared Request Channel (SREQCH)
UL Physical Shared Data Channel (UL-PSDCH)
Broadband Pilot Channel (BPICH)
[0059] In an aspect, a channel structure is provided that preserves low PAR (at any
given time, the channel is contiguous or uniformly spaced in frequency) properties of a
single carrier waveform.

[0069] For the purposes of the present document, the following abbreviations apply:

AM Acknowledged Mode
AMD Acknowledged Mode Data
ARQ Automatic Repeat Request
BCCH  Broadcast Control CHannel



C-Control - CCCH Common Control CHannel CCHControl CHannel CCTrCH
Coded Conposite Transport Channel CPCyclic Prefix CRCCyclic

Redundancyy&hgplsdedH Common Traffic CHannel DCCH Dedi I
CHannel DCHDedi c%t ed CHannel DLDownLi nk DSCH Downl i nk gﬁgﬁg %ﬁ%el

DTCH Dedi cated Traffic CHanncl FACH Forward |ink Access CHannel
FDDFr equency Di vi si on Dupl ex LilLayer 1 (physical |ayer) L2Layer 2
(data |ink | ayer BOBLay&ro@lcgshéHaordt | ayer) LlLength |ndicator
LSBLeast Signifigant Bit- NagMedi um Access Control MBMS Ml t nedi a

Broadcast Multicast Service MBMS poi nt-to-nultipoint Control
CHannel MRW MoveCREZEI viloguwimdantrol CHannel

CCH Control CHannel

CCTrCH Coded Composite Transport Channel
CpP Cyclic Prefix

CRC Cyclic Redundancy Check
CTCH Common Traffic CHannel
DCCH  Dedicated Control CHannel
DCH Dedicated CHannel

DL DownLink

DSCH Downlink Shared CHannel
DTCH  Dedicated Traffic CHannel
FACH Forward link Access CHannel
FDD Frequency Division Duplex

L1 Layer 1 (physical layer)
L2 Layer 2 (data link layer)
L3 Layer 3 (network layer)
LI Length Indicator

LSB Least Significant Bit

MAC Medium Access Control

MBMS  Multmedia Broadcast Multicast Service
MCCH  MBMS point-to-muitipoint Control CHannel
MRW Move Receiving Window

MSB Most Significant Bit

MSCH  MBMS point-to-multipoint Scheduling CHannel
MTCH  MBMS point-to-multipoint Traffic CHannel
PCCH  Paging Control CHannel

PCH Paging CHannel

PDU Protocol Data Unit

PHY PHY'sical layer

PhyCH  Physical CHannels

RACH  Random Access CHannel

RILC Radio Link Control

RRC Radio Resource Control



MSBMost Significant Bit MSCH MBMS point-to-multipoint Scheduling
CHannel MICH MBMS point-to-nultipoint Traffic CHannel PCCHPagi ng

Contr ol B nkdehdPagi ng CHannel PDUProtocol Data Uni tp-R Wopsy
| ayer Ph?@Pﬁ?sgcal CHannel s RACH Random Access CHanneIC E‘Eggg@éilo

Li nk Control RACRadi o0 Resource Control 1722 SAPService Access Point
SDUService Data Unit SHCCH SHared channel Control CHannel SNSequence
Nunmber SUFI SUper SE&Pel d FemMiveafdcess Peiinnel

SDU Service Data Unit

SHCCH SHared channel Control CHannel
SN Sequence Number

SUFI SUper Fleld

TCH Traffic CHannel

TDD Time Division Duplex

TFI Transport Format Indicator
™ Transparent Mode

T™MD Transparent Mode Data
TTI Transmission Time Interval
U- User-

UE User Equipment

UL UpLink

UM Unacknowledged Mode

UMD Unacknowledged Mode Data

UMTS  Universal Mobile Telecommunications System
UTRA  UMTS Terrestrial Radio Access

UTRAN UMTS Terrestrial Radio Access Network
MBSFN  multicast broadcast single frequency network
MCE MBMS coordinating entity

MCH multicast channel

DL-SCH downlink shared channel

MSCH  MBMS control channel

PDCCH physical downlink control channel

PDSCH physical downlink shared channel

[0061]  Referring to Fig. 3, there is shown a channel mapping arrangement for
downlink Logical, Transport, and Physical channels. For example, E-UTRA employs
the channel mapping arrangement shown in Fig. 3. As shown in Fig. 3, the paging
transport channel (PCH) 302 is mapped to the physical downlink shared channel
(PDSCH) 304. For example, PDSCH 304 may be incorporated in a transmission time
mterval (TTI) of one millisecond (1 ms).

[0062] Paging by a base station to a terminal, using LTE-based systems for

example, is accomplished via the downlink PHY channels. This will consist of the
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Fig. 3, thegediwhidhawisahchanhplginBmnpisag adaangereaionf @he PDCCH 308
provides the location of the PDSCH 304 in the downlink stream and its format,
modulation, coding and se forth to the receiving UE. Thercfore, after decoding the
PDCCH 308, the UE can determine where in the subframe the corresponding paging
information is located, if the UE is identified as the recipient of the page.
[0063] With a view to the channel mapping arrangement of Fig. 3, in one of various
exemplary embodiments, a paging group 1D may be used on L1/L2 signaling channel to
page a group of UEs having a common paging group ID. Many UEs can be defined in a
paging group which provides a convenient scheme for alerting multiple UEs. Where the
precise UE ID is provided on the downlink shared channel (DL-SCH) 306, multiple
UEs can be sent on DL-SCH 306. A variation or modification of this approach is also
possible, by use of a Paging Indicator (PI}, as further discussed below. Thus, methods
and systems are described that eliminate the need for individual UEs without the tagged
assignments to decode the entirety of the PDDCH and/or PDSCH. For large paging
groups and/or segments of paging groups, the benefits of such an approach will become
readily evident. The use of paging groups IDs and Paging Indicators and their
implementation are further detailed below.
[0064] Fig. 4A illustrates sample PDCCH and PDSCH arrangements in a downlink
subframe. The PDCCH 410 is comprised of combinations of individual OFDM
symbols/tones 420 in corresponding time slots 430 or strips. For purposes of
illustrations, four possible PDCCHs — PDCCHI1, PDCCH2, PDCCH3, and PDCCH4 are
shown within respective time slots 430. Of course, depending on the implementation,
more or less PDCCHs may be used.
[0965] Multiple symbols/tones 420 may be used for a given PDCCH 410. The
symbols/tones 420 are generally referred to as Resource Elements (REs), thus several
REs (420) may be used to represent a PDCCH 410, the various combinations of the REs
(420) providing paging 1D information and the corresponding PDSCH 440 location, etc.
For example, PDCCH1 411 may refer to paging ID 1, which identifies a given UE
group that is associated with paging ID 1, and also provides the UE group with the
location of the PDSCH1 data found in the PDSCH 440 data streams. Thus, a UE must
decode multiple PDCCHs 410 in the preamble of the subframe to determinc if its group
is identified by the ID found in the PDCCHs 410.



downl i nk Logi cal, Transport, and Physical channels. For exanple,
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strips. For idéﬂtﬁﬁ&ﬁﬁr&h@ﬁmlelhbﬂﬁﬁg’ #dIrRRing o e (XS SABR RS aspdtDEPHL,
PDCCH2, PDCCH3, and PDCCH4 are shown wthin respective tinme slots
430. O couPder fidddpBARGicH 607 fomaat wigh wadlac BLissvgnmgsisaroeithensss topbadHs
may be used j ;4 iven
PDCCH 410. ﬁl{é&g’?%gﬂg 45% ?n@s’ﬁﬁ%mﬁ*’%ﬁﬁi‘?ﬁﬁf’i%@%ﬁﬁgg%&??@ﬂ
Resour ce El EormxumpleRiEs )T,‘ra;]llsmm fosmutanal beriEsed (a4 29)n ﬁ?ylpﬂﬁepmeﬂpetcizfac)aﬁons;
represent a,P . 4 t rj,ous. conbi nati ons.of.the RES, (¢4

b v di ng. SRR ek Bhies T Heenr LS uini g Rebeckha

| ocati on, ePDCCH)HABRQpRicess [BREGHE M/AL TaBlk TDah8f b VAP RGirngnlidioh,

whi ch identfies iven U u hat is associated with paging ID
I and ol st aaispedy §h B GRPhERL Tis Ca N b isfockianBRsERY b
data found pat tRe EREGH PAHEHISBMSY bERARTed Tilhe Pagifis Js) IeLRAS
multiple PDCCHs 410 in the preanble of the subframeto determne if

its group i Pribadvtindiraier ByFigHePPBCHOWGairiss thed apiDEoMssage for alli UEs
2009/ 058905 RETLAS200R A1 643CE LA0BALT 1ol s RpaTK Apgr am 450

illustrating a mapping o
modifications to the format of the PDDCHs can be obtained to further increase the

efficiency of paging notification to UEs.

[0068]  Fig. 6 illustrates a flow diagram depicting an exemplary paging group
nesting arrangement according to one embodiment. Fig. 6 depicts three-levels of UE
grouping. The first level grouping 602 involves time-hashing to particular subframes.

These subframes correspond to the “paging occasions” for this paging group. That is,



information to PDSCHs. PDCCH1 460 is illustrated as being conposed of
the standard resource allocation (RA) block 452, nodul ati on & coding
(MCS) blo the paged UE s | D tag/ nunber 456. 'S
I D tag/ nuﬁ%%?&%@%ﬁggt racted from PDCCHL 460, the UE thgﬁ&%&?ﬁfggﬁ
find the appropriate PDSCHL 470 data strgamto determ ne the paging
information being sent. As is apparent in Fig. 4B, the different
PDCCHs map besediof tlertomt-hBDSECHsandrased gonps hEUEesay beconfiputed dg¢ ondpber .

As stated a , Lhe. t decpde multiple P to determ,ne jf
s troun 1 OPE phiotdes Ml RSB R Eroloy 4 PP B8 SpTARE the
f orce appr oftaging@Gebuiplieriefiley RDCEHRdcediag e@aage siedsagds - RAPSOEC s thitdi ng
pagi ng group | Ds and ing indicators (PI's) are described bel ow .
[0067]Fig. &V rigouieg S0 T use Ry afhes%sma l@mrgsﬁamp@kwbmps in

control arr goevent 4.9, ﬁﬁﬁl&@%iﬂg‘)’@ﬂﬁﬁm?i% RbulPFThiNdediBS ARSI ment,
utilizing Paging |Indicators é Is). In Fig. 5, the physical downlink
control chahefelll (ppBEchpshsd the sametwbireme ambethe ®0w Rage GurupdD will require

al I ocati on i S i : 1.t he
Format of - PECRFHBRE! des ARl L0 SORC e BrnefC Tl BB 388G on
al | ocati on bepwt he acconpanyi ng PDSCH, and other fields. Each Pl can

be associ at 1th one ,or several UEs.in the,Pagin r.oup asspci at ed
DT RSear bl | ARl SR et e e A A e S R B A B §
ti me- hashi ngnd6\ch si$KPDOCHT is hdaecifiRCto tAE ARl tghstniksPRE SASP eBburc@l fbr the
other fields i.n PDCCH 502 format with regul ar DL assignnents_ are

either set P&EH§RetagetondDSEH e bsstynapistly glieeatpd.sehediiselerBilsns ssi on
of Pagi ng nBEyaRe Sn@Me cafdeio HkipR% 3TMUHEe niiler Ifﬁatgﬁfg}ﬁH%ssigeg 3Ry
P

be fixed as set in the appropriate Specifications; ppi ng T1ag
may be fi xe@uiplsUEs)ipproyiledpdn apnithe dospdescripebR PGRE format insiudes binary

PDCCH, HARQpI.OCESS. | D T . NEA | e N.A; ,
Rott nns s SOCTHPEER or bR paEink ddicald e, ity BBl iclions forassogiated
Pr ecodi ng nBDSCH toreyalibethileicichh supGRE ob pagtiX okHeH a2 pagiye freupmsesked sutistth

t he Pagi ng oup 1D And.so forth_. As indi in .Fig. 5, PDSCH 504
carries t he%‘%ﬁ&?‘}%ggf?ﬁﬂ”és aage FyPYt Fm?ﬁfe"f%ﬁﬁ‘gﬂc?awag g}? Ptsaﬁfénﬁsé‘g‘is or
PDCCH 502. Basedtipis UReVIRBOPE attezCini thé PDOCHAL Sk saned ftheafor Ba B0

the format of _the PDDCHs can be obtained to further increase the
effici ency BTSSR M SRBOPHYIE MCUIPHPSUEs. [00681Fig. 6 illustrates a
flow di agramodgpi Clddde:dfy (6%l A8pecRATEOLe FFRYRI HEPhiRG g@ﬁ@%%{@ﬁg
according to one enbodinent. Fig. 6 depicts three-|evels of UE

groupi ng. THediffpieat timeipglaness derpiPAginG oasipns) vtk a pamigulhiadRXmycleo
particul ar . t " I

bocasi ong- 10 rLRRe) sl hedh M AR ERL T IRATRC Ubs'iEbe BRRDMno e
2009/ 058906 k¢ RIZ20B 8 FodG4D]c] helHS Hilmap be hvet agmparhafhd Page message for

ar r angenent u may .be configured to only "l ook" at
particul ar gﬁ%@é@?ﬁ%%ﬁﬁﬁ@%vel gr oupi ng 604 i nvol ves

provi ding t [B7PRgi NG aeRuifpleBf the abbe-RBetdbpi&eRGhO Brst PECOEIAN be
nessages - g_gggg The third | evel grouping 606 involves providing the
pagi ng i ndi d tppryly cpptpadhaiest elirgreupdcaers (Fle thabersrpiesasg, ROINFIO t he
Pagi ng G oUpleRbrredidnding 8BECH Bifihd ﬁbﬁaﬂgﬁo{sngo%{a%g)gﬁ@%@(j zﬂqﬁ%n%'ﬂ}el the

UEs hashed to the same subfranme and to the sane Groglp

requi re decodisidRGEH dsthe shein eBPPOSHE) canlventpianibs list of pdgingundicators (P11,
ar rangenent py j i t .
arrangenent gﬂd gissé fgﬁl}g%dt gg@%/tgqﬁ%l 5?&“%%?8% éﬁﬁ\% {Hhé]%ngés)a.g&@q%%caat‘g; 'ghe

si ngl e PDCCphdisg mssatorsdPOctat de tided t@aigniify atsubses of BgimgrGroSpsdelling down
resources for th i .pessages, on PPSCH be. dypani .
T ocat ed, | S ERATEPERRRES BraRe phbiA B B BRERH e e
mul ti pl ex vasdlfibbRified v e Micap bYinGtdMaSs ﬁ%ﬁa@ PDCACH ik bicRhBle UES)

is provided. I n sum the above described P format includes binary
while UEs not being identified by the P1 will not need to proceed further (even if tagged

with the Paging Group, if present). As is apparent with pointer type evaluators, other



nodified to only contain the |list of paging indicators (Pl) that
operates as a pointer to the correspondi ng PDCCH in the subfrane

sl ots. FOky@XAbMisees PDCCHL (being the "first” PDCCH i npegﬁlsmg,bﬂﬁgf
PDCCHs) can contain the list of paging indicators (PI1l, PI'2, PI3
etc.) that point to the appropriate PDQ@H for a given pagi ng

i ndi cator. The paging indicators (Pl) can be used to identify a
subset of Puaggishe & Blapay (bgdevisedyitiiwhdenagingdraondie wpigitiand sgppe ¢fithis
desired). B xs&’lﬁ.ﬁx@f Pls, a UE decoding the PDCCH and finding itself
identified can be directed to the appropriate PDCCH in the
preanbl e, wWl072] UE§1gsoTA-ﬁ£nllngratedeﬂbwfdlagdmb?()(lcha@dﬁhgvhelekempﬂhryrt@ﬁtiolt o]

proceed furthe nif t.agged w th.the Pagi Gou | f. pr t).
e T o appar BAgeRnen poret TGE N RrPare g Y Gl o756,
2009/ 058906&6{1’&%&?%6@&%6@@7@% UResig 08, ot Hﬂ@cmm@eﬂdgwog @ldng
wi t hout departing fromthe S[gél’lt and scope of this di sclosure

[ 0072] Fi gs. Withasceond FOGEH ERLEHA)7 ewgar%i#de PEHlccontigy fompeging
exenplary ¢

meesages. and s Laiml s rmer s oRn R L GG e le BAiRRR 1.

In Fig. 7A EaclfFlrosn bppeGHRicEBOTEng pr warahﬂmmg the P4gitg gyoemisdodRDal th
(PDCCH2) 7 i Qvide ¢ agdi n

PDCCH- 1 70291 i3 ﬁ%@%ﬁr‘g‘gg%&cﬁgr?"\éﬂ*(%%r ld%‘g“fﬁm%rb? i “‘% gash%‘c% o3 pikiRe of
(Pis). Eac htHEICRxanAb@tlaMIQp]P]aCéH-WGZbanmeC(RrC masked ahthlﬂEsPagmgtgmlp D,
Pagi ng gr oug ehpsom with this PDCCH transm ssion, for exanple,
identified BYSPRE™ ’rge ashi ng and masking of the CRC. Additionally,
PDCCH 1 702[gugB] be AORGedmsdcREoiom RINGCRAYI02G0 SDUH-L Ban BSprotigyn i N
Fig. 7B. [0073]A fixed association fromPDCCH 1 702 to P 2 can be
provi ded. THHSS: femdhs teseptioa 08 BPLEAL-bf 0tieiEs aspopated whosgEds g8 §‘6(9'F1%1t ed
whose Pl's ang.sghwheR t@%ﬁ&@b@(ﬁ{ BhBE eF(%r%x%x%_f_tﬁ f?egZQf)cg 1&%

exanple, the tinme-frequency location o elt er in
t he same suBPC&XE2 784 F@@@&lthemomemamﬁﬁu@mefdsdeﬁQZ of B0vdiffateso,
PDCCH- 2 7040 n be formatting as a "regular” PDCCH (that is, a PDCCH
as already speécified in the appropriate Specifications) with DL

assi gnment s [(05d] si rgic PDOMBRMI704 tarcesivirssiignas a‘Fh«:@;larPPDCBHZ(ﬂ?a@ik wi ||

i ncl ude suc ti as..resource allocatiaqn of PD

anenor s BPR g e B A BT St st by Rse) ik L assignmens or
Addi ti onal | ¥inglRleddword #@kntiaibnd erheRODESH oWl idchRlc Badh iNfr8h@Hhs! D
in a nanner S|mlar to that for PDCCH 1 702. The associ ation from

PDCCH- 2 704 Burpgetoe PR Gk 706, Sonwed fasebingicadon Soring las ¢aé piey on
al ready spegidi %@dhﬁnéﬂ}epﬁé@?lo?ﬁ?]@éa% beR8Gt il SRk WARS e 1}’! % grrt}ﬁé?m ina

arrangenent, PDSCH /06°Carries the pagi ng nmessages

i ndi cat ed bynathg sPhiir fonthathier PDCCH—MO’DZTheaM@CiRDSmomG@G@H{Zr@%m tted
according t BIQULEES gcat

poccr 2 Joa DSRE TEREH BF 5%k SRl lotnd S Sel U sess PSP oI 1

| evel s of Ubpm ow&gsca“ﬁ:amﬁscwﬁetd;slmaﬁgnmam@nsmﬂ vﬂétdanﬁlsghe faghigove.

tepi ot i ng aRBEREr b s RyisebAEy e Bk P BRE RS Al eadBp POl °

850, respecCthN@lided 40RO e rBolules EI[Hcatfeﬂ NGB S RIaPRdRhtc®BYPDYCH-2
nmessages. In this enbodinent, PDCCH 3 802 is configured with the

resource al Pebafhcowngy! arpagimgt phidEs JhoB orqmespultipl leglios § Fgreunng o
for the UESd@s% bdd MSbEieh8dnintig 6 The PDCCH 3 802 can be
considered a ﬂy‘%)rllﬂg" JPE%%H, congl nzlﬁ)?g sone of the features of a
st andard PDOOASI t Refdmeng e tor BEs BAGB, thia®is shown a flow d1agram 800 deplctlng
2009/ 058906 PCT QS%QHQQI 0816,(4le 17 t%enrD%CI—l-a eft‘%?? Jrent p g
7A-B. This PYBFT & approachT JEHapsPEnt P RBte P‘é%uu NG EHE s 0%' PYh
addi ti onal E%@ﬁnﬁhmsm@ﬁphgﬁgmmbgmd hpthfisvend;eﬁnﬁamf[ fB[ICECGEHIB 802 is
information to. the r%%ted PDSCH 806 foig findi ngr rae associ at ed PDSCH
contigured with the resource allocation(s), Paging indicators (Pls) and Paging group 1D
for the UEs as illustrated in Fig. 8B. The PDCCH-3 802 can be considered a “hybrid”

PDCCH, combining some of the features of a standard PDCCH with the feature(s) of



or 3) at the end of the PDDCH descriptor (e.g., PDDCH 1, PDDCH 2,
PDDCH- 3) in this disclosure is sinply used to differentiate PDDCHs in
t he cont exto9feshbi@hd di scussion. That is, PDDCH 3 of Fipgg/usSfskiss:
different fromthe PDDCH 1 or PPDCH 2 of the previous figures. Wile,
PDDCH 2 of Figs. 9A-B (discussed below)iis different fromthe PDDCH 2

of Figs. 7A-B, as evidenced by their acconga_nyi ng description.
[ 0077] Ref er HierdtPIeRt1 108 epibgdimenpoidigs AarB. Ihis dhbrithapprdach wengiitsgrammon0

depi cting an r.exen : enE : i ‘o
950, “r eopoqt VA BBt A PR A BB Bl B b Mcn:
nessages. Theowenon af tharalaedPBBGH 86 fordinsithgiiie kisgeiat®dPDRCHEOdehile

PDCCH- 2 902, whi i P ified.in th i.at
Speci {1 cat | Sfbong e pber R ERAE: fr e vigfe BERRPR dfbfitereh,
Thus, PDCCHuRb&Rvovids,lso kdépeblel € &vioned iothBBinbedimast deeGud BE Figs. 8A-B.

al l ocation of PDSCH 904, transport format indication, hoping fl a(I:j,
and ot her d&06] Adait shasldbg %Qte‘&b@fé?% pomepslanye efgpPRRUREHINEH (¢-Bel. 2.

Pagi ng group, kﬁt%@@d%?&%@@@ﬁ@gﬁ%@% Srepgerenysteg, nggws)iga

The association from PDCCH 2 902 to PD 904 can be provided _
accor di ng t ¢his fisclagsoisisiily nsedlte ddldyentipte FIDDds infhe ¢nateappl tbpr fiagussion.
Speci ficati . [}%5 ( I Ui i I, @3S, QASBHFP C hes
t he Pagi ng qnggtslsdge @I]rl% I I%L h%ﬂ%Elxgdﬁéﬁ%gﬂt%ﬁmf %SP ggfﬁggg%%ékllc%&hhg
associ at ed prdvivuPBgk.2 Wale, PRDEIH2FFigdssO A Bafuitsoudst bkl cio kltfengnt from

t he resources ed.and . the format .indi cated by P 2.902. 1In
Lhis parti coted DR A 04t o L0 by et Gty R P ibe ded
correspondi n@ t h RfQeks n6@ 2 Figsl 9B0R, @Ercft ghovli-a ﬂd@M@M%ﬁnﬂ 900tdBSicting
arrangenment of Figs. 9A-B, the Pl is not provided in the PDCCH (in
contrast to2pPtbElexenBlantcopiry argygemeny and smple fremales i rspesierepalf sigport
group wi Il needk Q. AerRd @ %k@ﬁe?@%@ﬂﬁgéoﬁt%l §ﬁ§n§éﬁ%ﬁthﬁgic% bpceﬁsig.

they are paged I n the subfr [ 00/9] Based on the "above exanples;

mul ti pl e scRénprovides PREGHRS PO’y whineh iPDBOIE (rhssespbabed ddhomproreiated t hat
provi de i npr n: vern.convent i : ' 1 SSI.O )
Dt SRR BB SRR Rty MIBPLABH T BPS 7
and to asso@Damilhigcllds swihtihfopagiongs gesoups aliovdti@UudfRNSCH bet, edansport\WO

20091058906PCT/ US2008/ 081642 .18 [0080] It i nder st t.h
epeci f1c or daMeSCkgTa gL Grehepaet fi o PERLEetl GrodoediRes an
exanpl e of exerd Wiklyths PREIARERAH 1D BIse bR artafiREicai aRf RhRhQAE&Sn Hid. | S
understood that the specific _order or hierarc 9%/)ﬂof steps.in the

processes nmaP- fdepearpoEemBRGElLARAnPRECH PN can brtogidepeccordinate
present di sqﬂ@a%k{{c@aﬁo;{!aﬁea%%géﬂa@éaxh% a?ﬁtogﬁgte%k)@diﬁ&tigﬁs‘?sem el ement s

of the various steps in a“sanple order, and are not neant to be
linmted to t{#E8spedidntiouing sith Fags. AAd?, ANGH plesomtsdall P{edeBnisTigsdor of
skill in th I der st an hat .i.nf or I i be
Fepr esent ed oy iyttt RSP SRt BHERPLRRLARG: chh SudlY

t echni ques. tfaasmiexdaqbriinglaties rebdusdes aitddacid aind derfomed didated by rPEIG CH-2

signals, bit ol s, and chi ps that ref erenced t.hroughout

The above <02 FHRGATIFHGT HemRerus S STy U POABEE Hedtp Vi 5.

el ect r oMBgNRbirEspYRUBS withBHIRS 602 dnd @0A S Py, HaAHbIEIR Fr the Rirhp@eht FIFES.

or particles, or ani/‘ conbi nation thereof. [0082] Those of skill would
W

further apprécPethe Pisaot prreidgdin theBDCLH G fantrastdo plogh 684 ofiip dis Thus,
modul es, ci r,guj | ﬁﬁhm,,ﬁ i L PpReRngpty i

t he enbodi rrélg? %é%%gﬁqg%géag@%eééél rrralgé%gé@?érrﬁdg%g%th beg gg el ec!t) rg%n‘)i&%&ﬂkr
har dwar e, compotteey soprgednethesnbicaombi nati ons of both. To clearly
illustrate this,.interchangeability of har re and.software,. vari

1 tst rat v Bhoo EELONRERKE e SRR e PRL R Byt e TODEH®
been descri had bdea\demgesnated|thay ptovideémp®vermeithever convratiormanpdgigy .

Whet her such funct.i onal i is.| | ement ed _as r re or,software
transmission, Specliflieélly w1t|hr1%)3pect to Iiecod1ng PB%&){\&H the subﬁ‘ame preamble

and to associating UEs with paging groups and subsets therein.




WO 2009/ 058906PCT/ US2008/ 081642 19 m croprocessors, one or nore
m croprocessors in conjunction with a DSP core, or any other such

conf i gur aty,@Roso k4] The steps of a nmethod or algorit hgbgﬁﬁﬁok@ﬁ@zl n
connection with the enbodi nents disclosed herein nay be enbodi ed

directly in hardware, in a software nodlfi e executed by a processor,
or in a conbination of the two. A software nodule may reside in RAM

menory, fl aéfwsﬂbrmrlfyls updsteashtbatthe RRONOMHSHOY lyel‘aEEPRmWﬁEﬁﬂmpmcesseS
registers, sc(a' 51 cx%n{ cﬁpxjn agz' aiﬁma@h ug?ﬁ aé& p%igr%ﬁcefs
ary ora medi umil s

of storage rre novvn he a t exenp
coupled to Uh@rm@dhasthﬁ bpsuﬁh otdeeoqineme:das of ste@yrin tteguiodesdes mapbe on

from and wite | matlonto stora nedi nt

L Cor nat 1 verarfaeddodi TRt aling Simil e Siodr APEs PR ARk, Becssor . The
processor aaétotenyif®maBed bRMhIHTIFBYelERsI 6 thevalduéd\Gtss in ThempiSlotdorry
reside in a user term nal In the alterpative, the Fll)rocessor and the
storage medPRAMTREY et Webedunitrdde therspedinprdpaticraRiapigseated: er mi nal |

[ 0085] The pygighpus TeescdsRil lﬁﬂle% M;’lﬁd Qﬁ&fe&tﬁﬁqgat%@eﬁ%ﬁ%@ sibals may

provi ded to enabl e any person skil in the art to nake or dse the
present di sbé tepinsented/iingousy Oﬁmrmﬂw af {ligfarent igchnesicsand tedhmievess Fou | |

be. readi |y SpRANE! Aukilfng, SERLLER IiorhlfoR fon Bl LUBLIRNE Gips

pri nci pl es RS Wit
departing f tlamnthbe sa}ﬁerended ditrmghcpﬁh@ﬁbotvh desrtnpndmmmy ke repiesanted bye
present discl sure i S.no Jéntended to be

nmbod t
Chown her ei ROBBES SRS pige Bveres Srenclt FEfs por e Breal fa ot

the princi phasickbr BeyVeImiigabdigseddi scl osed herein. 20 THE CLAI M5
DEFI NI NG THE | NVENTI ON ARE AS FOLLOWS: |.A nethod for transmtti n?

pagi ng mess {82! i n Thosg afekiblsxonid favibar aparsosie hyidhemriopn llusgativs dogica
i ncluding:  plocks, modufed @ﬁcﬁ%sgﬁ%c@fthﬁl§ég§ dég&%éaﬁﬁeoﬁgmoammthé UE) to

a particul ar subframe,” the particul ar subfranme defining a pagi ng
occasi on f oemaogimgits glsghowiﬁxea%@wy ¢ auplemeticd reclestrohic Agtdwaree coyEputer

assoct at | N9 Rg DYaGE AR B b TS AASINGLAL PP AN B BRANG

i ndi cator ( assocl a one or
wi t h a physhadivactenmd kofitskare,ontioad 1llnhmnnebon(1ﬁﬁ%lﬁ)blocks modulesadﬂcmtatanmg,

in the PDCCH, resource socj ated w hysi.cal. downl.i nk red
Channel | (POseR) e Ree sl Sht endt b ineRTER 1R psnpien BRgAREeh
message for fillkGoiNiey 8 impRmentelEadie-@0gt agsdﬁaua&éw&pmmgan HeQHRicaRe
associated with the Pl _during the paging occasion he met hod of

claiml, whapPRicAtigpsaddesien P@SFﬁé'%‘ae‘P%?@ o theugyerap syt §h1éleflbﬁ)@€ﬁ43 may
further inchydesefe MRS eA%uldrendid i aWib P whiteroPadh Retghi24RpliLtion,

but such implementation decisions should not be interpreted as causing a departure from
the scope of the present disclosure.

[0083] The various illustrative logical blocks, modules, and circuits described in
connection with the embodiments disclosed herein may be implemented or performed
with a general purpose processor, a digital signal processor (DSP), an application
specific integrated circuit (ASIC), a field programmable gate array (FPGA) or other
programmable logic device, discrete gate or transistor logic, discrete hardware
components, or any combination thereof designed to perform the functions described
herein. A general purpose processor may be a microprocessor, but in the alternative, the
processor may be any conventional processor, controller, microcontroller, or state
machine. A processor may also be implemented as a combination of computing

devices, e.g., a combination of a DSP and a microprocessor, a plurality of



3. The method of claiml, wherein the Pl is identified by the tine
hashi ng and the CRC nmasking. 4. The nethod of claiml, further

i ncl udi ng WwHappAkdhé NI On a separate PDCCH the paging i gfﬁéog )
associated with t%e one or nore UE of the paging grouplﬂﬁl. fos ¥
met hod of claim2, wherein the PDCCH i si¢ he sane as a conventi onal
PDCCH w th an exceptlon of a termnating ID being replaced with a
speci al i zed Hpa@pwgesgm@meIODmorfomCmpf@qgmrsanagmop@mam@ a DSRvore| aggBy
comuni cat i ppar at us i ncl udi ng: means for

ti me-hashi ngﬂlaf&fc;elgmtlﬁ naglogiser equi pnrent (UE) to a particular
subfrarne, f#@84par tTieuteps oSamtthader dgdrithinrigsaibpd i amgnmcsﬁmltﬁrﬂhe‘ or a
pagi ng group associated W th the a

associ ati ng 51% ‘i‘a]eﬁﬁ dbsrcwﬁ?fhfeﬁl? H}ayﬁjﬁgmgﬁ‘éi?‘ﬁﬂ)‘re@%ﬁb&gﬁ g ‘B&(j?%me

i ndi cat or ( BloduRSxe&ia@t St Wobdisd®\ét iRk cHMbiBatidn (ﬂ“fthcttkk% pﬁgdoﬁg.raﬂ:"rﬁélﬁic
wi th a physical downlink control channel %EYI rreans for

al | ocat i ng, T4y Tesies 1B manes s flesk B1cre 56 RO arerigry, FEPR B yrd
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2. The method of claim 1, wherein associating the paging group ID with the PDCCH, further

includes CRC masking the PDCCH with the paging group 1D,

3. The method of claim 1, wherein the PI is identified by the time hashing and the CRC masking.

4, The method of claim 1, further including transmitting on a separate PDCCH the paging indicator
(P1) associated with the one or more UE of the paging group.

5. The method of claim 2, wherein the PDCCH is the same as a conventional PDCCH with an

exception ol a terminating 1D being replaced with a specialized paging group 1.

6. An apparatus operable in wireless communication system, the apparatus including:

means for time-hashing at least one user equipment (UE) to a particular subframe, the particular
subframe defining a paging occasion for a paging group associated with the at least one UE;

means for associating a paging group D for the paging group and a paging indicator (PI)
associated with one or more UE of the paging group with a physical downlink control channel (PDCCH):

means for allocating, in the PDCCH, resources associated with a physical downlink shared
channel (PDSCH); and

means for transmitting, in the PDSCH, a paging message for the one or more UE belonging to the
paging group and associated with the PI during the paging occasion.

7. The apparatus of claim 6, further including means for transmitting on a separate PDCCH the

paging indicator (PI) associated with the one or more UE of the paging group.
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. The machine-readable medium of claim 9, wherein the PDCCH is the same as a conventional

PDCCH with an exception of a terminating 1D being replaced with a specialized paging group ID.

12, An apparatus operable in a wireless communication system, the apparatus including;

a processor, configured for time-hashing at least one user equipment (UE) to a particular
subframe, the particular subframe defining a paging occasion for a paging group associated with the at
least one UE;

associating a paging group 1D for the paging group and a paging indicator (P} associated with
one or more UE of the paging group with a physical downlink control channel (PDCCHY;

allocating, in the PDCCH, resources asscciated with a physical downlink shared channel
{PDSCHY; and

transmitting, in the PDSCH, a paging message for the one or more UE belanging to the paging
group and associated with the P during the paging occasion; and

a memory coupled to the processor for storing data.

13. A method for transmitting paging messages in wireless communication system, the method
including:

grouping user equipments {(UEs) in paging groups according to different time instances with a
particular DRX cycle;
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grouping paging messages associated a particular paging group associated with multiples UEs
into a single physical downlink shared channel (PDSCH) transmission; and

transmitting the single PDSCH during a corresponding time instance associated with a paging
group, wherein a common paging group 1D and a paging indicator (P1) associated a subset of UEs having
the common paging group 1D are transmitted in a physical downlink control channel (PDCCH) to the
UEs, and the UEs of the particular paging group decodes the correct PDSCH based on the common

paging group 1D and the Pi.

14, The method of claim 13, further including transmitting on a scparate PDCCH the paging indicator

(PD.

}5. The method of claim 13, wherein the PDCCH is the same as a conventjonal PDCCH with an

exception of a terminating 1D being replaced with a specialized paging group [D.

16. An apparatus for transmitting paging messages in wireless cormmunication systen, the method
inciuding:

means for grouping user equipments (UEs) in paging groups according to different time instances
with a particular DRX cycle:

means for grouping paging messages associated a particular paging group associated with
multiples UEs into a single physical downlink shared channel (PDSCH) transmission: and

means for transmitting the single PDSCH during a corresponding time instance associated with a
paging group, wherein a common paging group [D and a paging indicator (PI) associated a subset of UEs
having the common paging group ID are transmitted in a physical downlink control channel (PDCCH) to

the UEs, and the UEs of the particular paging group decodes the correct PDSCH based on the common
paging group ID and the PL

17. The apparatus of claim 16, further including means for transmitting on a separate PDCCH the

paging indicator (P1).

18. The apparatus of claim 16, wherein the PDCCH is the same as a conventional PDCCH with an

exception of a terminating ID being replaced with a specialized paging group 1D.



